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APPARATUS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enable simultaneous 
measurement of a sample migrating through a plurality of 
capillaries by a method wherein the parts of the 
plurality of capillaries to be irradiated with exciting 
light and the part of a light focusing means are 
arranged on a plane to let the exciting light 
irradiating the parts piercing them. 

SOLUTION: Ten quartz capillaries 1 in which each 
capillary with the outer diameter of about 0.2cm and the 
inner diameter of about 0.1mm is filled with a gel 20 
are used as analysis tubes and ten quartz bars (lens) 4 
each with the outer diameter of about 0.2mm are arranged 
between the capillaries 1 to be disposed under water. 
Incident laser light almost all pass through the gel 20. 
The outer diameters of the quartz rod 4 and the 
capillaries 1 are made equal to facilitate the aligning 
of the center parts thereof coaxially. The under water 
arrangement of the quartz bars can reduce interface 
reflection as compared with that when they are arranged 
in the air. This enables simultaneous laser beam 
irradiation of the capillaries 1 which are about five 
times as many as ten capillaries 1 which are arranged in 



the air to detect fluorescence from a sample. 
COPYRIGHT: (C)1997,JPO 
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y -£iiis-r 5^ u-if-3tcoa^^«j 1 % t ft »9 . 

5 s — 3t* s 1 0 0*O^r^ tT 9 y — *iii@U^T* 

'>ft < t tf"3t^3tK(cS-r5=¥^ e ? y - 1 . 
u^X4<^^S*c^^ix-rv^ixiiJ:v\ 

,.t ^y-i ,.>>-X4^^jaaE<0?rt, ^-T5^j9 o 

° ,<OtSffl^RMK4t^2 1 ^ 
| >X<D^,i>#^^^±(C. r ^^ 

, 9 k . -f e ^ y U "x«rai# L TsagV So *" 

[ 0^0 34] SWKJhK^^^ *"«r^> y. r .Sr« 

30 Vv ^ 

^ y-co^t^^urtxtv^ 

[0 0 3 5] «iBKDj:"5'te\ mJIK»ttpJh«'«)»Stt. 

40 o. mm&attm±m<ommm& n tirz&f, o° a%*<d 

= A/ ,(4 ^n) X$-JLbtlZ> 0 «"x.ff. MgF^i 
0f«$Vn=l. 38, A = 5 3 2nm^*f6^ d = 
9 6. 4nmi4^ *@RWE6Jb 

fc. / (n^) =1. 2 \y*7Lt>tv*. 1 = 5 3 2 n 

;d=Vll0nmt ft^o S ^^O 0 A» 

U SBl'^T W 2 b" ft 5 2 »®RWKJhK 
50 <Oja^f5p^no/^k^®9f^Srno= 1 . 0 0, ZM<0 



(C1(S V n,= (n, 1 - n_) / n f<7>m&$:ffitzi- X 

\\ #J*LJi, n,= l. 3 8 (M g F : ) k-fZ>k. n 2 
= 1. 6 7\zm^Si:m2mk^xm^iX\ f \ 

[0036] (m3<D%mm ms^>- *7o— *ic 

i"— tf-ftJHItas*-* f 9 y — £rg:il L-Cfr*fo*L5» 

t'7 y -T u-oWii:iSot^t y -5rSil L 
ti/-f-it5:|}tt5i^ tf9 y-otti#rS]K: 

ffiE^ ( < § : <0|4*'r63) ttUvX»»as*<. u— if— # 
a — t? (@^it-r) h ^ 1 0 0 jfc<O* e 7.'y — 1 

*\ \B4'u:^^ >-*V5 y 

" if^^±(cdh u y5c 15 SrEB U k— if — V— a £ 

r WR*:*^TU^5 0 fem\Jtz\syX&m&m&2 0mm 

y hU>'X4<Z>ft;fc>9fc:. ifbU-VX, XttScttUVX^ 
L X t> «t ^ C k }*W P ^ttiV \ 

[oo3 7i m*<Dm&m) msi**^*?? v—tu 
H-e*9, (a) tiiEffiia, (b) temmmxjbZo * 

■rf7!)-7i/-l-l H 1-2, i-3£r£iaT, u 
—If— #2-1* 2-2, 2-34:, *n* # *t** \f=7 

!)-7i/-i-K i-2, i - 3 zni&zitxmM't 

£ 0 ^tf7!i — <D;fc&££< l,ffigZ>k u— 4f— j£<o 
»frfc«i\ u-if-3t^rfi^^#< >— If— * 

I*. ^V-trv-if— -*?>^y Tir^'if— L;&>U 



(8) ^W9-2 8 8 0 8 8 
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m LTS5fc«feoffi^sr^as±icf^5^, s#s^ 

7U— "Crt\ ^tt'7!l- 2mm, rt^O. 

1mm) ^7^ (p^FI^VX) 2m 
m) t£r£SlcE5!J (^tf7y- D^/hi/yX^ 

5 o^to-ttt^ttSr^at^ia^j (io^tf7y-7 

U— £Ofti(i2 0mm£ ) Ltt^S:3gIfet, 

10 ^**£IIBbfc. 1f-*OflH«{(tBS:^^ t* 

" V y^-^*fS3tC-f f> LT, tT7 y — T U-{^Lt 

** («5t«) (is 9 (a) ofeElcfiE^^f^^ib 
(i9 (b) -CfMcflB^b) ^&^ix5o 
[0 0 3 8] 3r-Ytf7 y — T U— Vr— SS^^B 

^7 y -^ia^o^r^ tr? y -^sa l 

t, i — if— fti>m%i£ti,Z>o i^-if-3t^ttfi:B^ 

'mntMb 7 nim-cfcSo 3 *o*3fe»^«5>^j^ y x 

20 A , -7 ^ - Sril b t l 2 *^>^tt*3t^ ^ C T - 
R^^m« Jtic]fe« $ Jx. Iit6 0 0i^il«t L 

[003 9 i (ms<oMMm M±pim bfc i 

. V x T Eft K bV£ d 5 ^ (kl^HlfiPl) 3ft»& (S4^ffi 
30 >J) tcj3V\T, ^l^O.tc^i" J: 5 (-> 2 ;frrSj 

XTtiv \ a r m i 6? ("a ) u— if ^— % 2 

; ' (¥-te«oi^-if3t; . £&&&<d i^-if 3t.^^.?>>« 

UTI^WlcLfcU-if3tT ; t>J: 
Sr. ¥SWi2 9 , ^t^'3 0 - T, 3 0 - 2 , 3 0 
-3(Ci:l9, »ttS-frT2*-|p]^?>#^r^tf7 y— **Sr 

iia«t 5 if \?—j*&mM'tz>m$Lxibz> 0 m i o 

(b) tf>«f£l2, 2o^L— f t-i.2, 2* ^tf6] 

2 *n&)^iba®:o^-r tr? y -i-swt5t5«fi!c 

40 T*fct>, u— iff- A 2., 2' fi-ttt-fn*— ttfi^u 
-if3t, .Xf^a*^— 
*Srfif Lfc u-if TtT* t>«t^ 0 

[ 0 0 .4 0 ] ta 1 0 ( a ) , ( b ) <D ffif&X'&. (m 1 

, y -(cStt^Ka u^ptO^S^f&T.Sr , ; efeU LTJ: 

Vmm^ittW^^ [3 10 (a) (Dffif&X* 

50 ku-if tr— ASrBBW-rsfcaf), i^-- ifjUtBaWSftft^K 
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(b) (omf8.&mm'tz>fflc % u-f f-A2^ttf» 

[0 0 4 1] [91 0T*I3:, 0 1 id^i-^r-V fcf^ !)-7U 

fi, Bil-*"i-**if? y-T <z>«i*(;:ise>i\ 19 
3. 06, (9 7, H9(C*-TJ:5<C, *3t^>X 

[0 0 4 2] W-blft^L7tJ:9(-. *3BWC«4*«* + 

*9y **«^*^-^Sr3feSEii: 

[004 3] 

—if- tr-A^^r-y tf ^ v —mm * ic e ^ u > xic <t 
jskbs-cs, tta««**iRiJii-s. tf 9 y 

v y — «rHK»^H^Kiii"S <t 5 I- ^-if — SrJBIt 
Kit. JBSfW^JzoTU— !f— Sftff^T^f?. JBSaMS 
[BB0tK$&U91] " 

[hi] i ipsim-efcs^t e 5 y -r k 

[B2];B y^'^^^t-K'S Lfcti 

[13] Hl^^fr^yy^^/r'^M^^^as^SriB 
[194] H16«l<D**tf9y — 7!/-SrttffiLfc*-r 
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* «««* 

[[95] [94<7>#S/&U::io^-C, 2 4*W^tf7y-y 

[0 6] *is«i©«riEfc*5ir^T. ^Kffi»nKf^on 

1(9 7] *&m<Dm2<ommmx'&v . R^±m^^ 

tt'7y- &(/uyX«i:«u^tf7y-7 
u-fciPMi u tf 9 y -7 u- u-if- 

jfcSrflajt-raflfj^-j-B-cfcij, ( a ) (i^r-^t^y 
io aw u^xo^ji^Bi^. (b) ^rt«y- a 

[19 8] *«W(0»3<0Sll6fly"C«>9. — ^ 

iciu-if— **BWLrl«l»«r*ai'*-S*v^, u-if 

— !f-**rWJR***«««r*i-B. 
[199] *«WOm4(OHJ6^JT*fc'9, ^r-Vfc^y-T 
u-Srfiia, i>— If— 3t<DI!MMflr«fc** fcf 9 y — 7 u 

20 *i-B^fc9?*(V)^liiEBB.";Xby J1 f4«ffiB«" 

[19 10] *»W<0*5<0*lB«-e*>9. .2*lRj*»b# 
tf9 y— ttSriiSJ: if l^— *«:J!RI*-*-S#t 

J*£*U (a) l*U— if If— ASr^aWtt^J: 9 
if fc*-^£#®£i£T 2*|pj^&#^r^ ^7 y -ttSrii 
SJ:5^B8*t-r5**, (b) |j:2o(Di/-f t-A 

#i«ii+S2*ifla?6**o*^fcr7y— 

l -^r^e^y— , 1-1. 1-2, l-3-»^r^.tT9 
30 y-7K 2, 2' , 2—1, 2-2, 2-3 

/if-3fc. 3» : ^|u-i/3 V(cJ:5u- if-Tto* 
4 — U>-X (aj/K^X (#9*1$) . dbt-V 

V- ^7 j /V ^ — >8 : * : * flgtt VX, 9-71/- ir V i^ 
-, 1 oV;i2 4*<6*Vif^y— i-iV3t*«-§-v 11 

i2-»**D«at»\ i3-^tt 8 7y 

14-^7p^ 15—db«<>:X, 16- 

2o-»ii# (^/w xKy^-) ? ; 2 9, 3 0 

- 1: 3 0-2, 3 0-3-4J 
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<ftffl¥9-2 8 8 0 8 8 




(12) 



%fffl¥-9 - 2 8 8 0 8 8 




(72)kw& mm w 

3tOfC«PH:»#m3f£i8x^g IT e 280#ife 



(72)5lig# &m 

&&)\m»8im<*> E^±.HT 6 T 1 8lSlft 



